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A B STR A CT 
This document describes a tachometer system designed to measure the 
rate of weld wire  feed and carr iage feed to an accuracy of 0.0025 meter (0.1 in.) 
per  minute. The system utilizes a visual display and an analog output for re- 
cording deviations in speed. 
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SUMMARY 
A tachometer system designed to measure the speed of weld-wire feed 
and carriage feed to an accuracy of 0.0025 meter  ( 0 . 1  in.) p e r  minute is 
described. The system employes two methods of read out, a visual display 
and an analog output fo r  recording any deviation in speed. 
INTRODUCTION 
One of the problems associated with welding large sections of metal 
has  been the lack of an accurate means of monitoring the speed of the weld- 
w i r e  feed and the carr iage feed. A change in the feed-rate of either of these 
components will  cause a discrepancy in the weld. 
obtaining suitable monitoring equipment is the s low rate of feed and the accu- 
racy desired. 
should operate between 0.25 and 12.7meters (10 to 500 in.)  per minute. 
There have been several  systems designed and used in the past; however, none 
have worked satisfactorily . 
The major problem in 
To fully cover all welding processes ,  the monitoring device 
SYSTEM DESCRIPTION 
A system (Fig.  1) has  been designed and is now in operation that will 
measure l inear motion to an accuracy of 50.0025 meter  (50.1 in. ) per  minute 
f rom 0.13 to 12.7 meters  ( 5  to 500 in. ) per  minute. This was  accomplished 
by utilizing an optical shaft encoder (Fig. 2) that has  an output of 4096 pulses 
pe r  revolution of the shaft. By using a shaft wheel that is 0.104 meter  (4.096 
in. ) in circumference, each output pulse f rom the encoder represents 0.00003 
mete r  (0.001 in. ) l inear displacement. These pulses are amplified and fed 
into a time referenced counter with a binary coded decimal output. The counter 
reads  the pulses for  a one-time period and then retains this information in a 
storage unit. 
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FIGURE 2.  MOUNTED WIRE FEED ENCODER 
The time reference f o r  the counter is generated f rom the 60 cycle, 120 
volt electrical source. 
down to obtain a pulse at 0.6-second intervals. 
was chosen to obtain an output in inches p e r  minute with an accuracy of 40.0025 
meter  (20. 1 in . )  pe r  minute. If the time interval is one minute, for example, 
the accuracy is 0.00003 meter  (0 .001  in. 1 per  minute. Because a shorter  
time-referenced period was necessary,  0. 01 minute o r  0.6 second was chosen. 
Each time-reference pulse stops the counter, transfers the information into 
the storage section, and then resets the counter to zero  to began the next count. 
The circuitry is so  designed that any pulse, arriving at the counter input while 
the t ransfer  of information o r  the resetting of the counter is in process ,  will  be 
delayed. After the system has been rese t ,  the delayed pulse is read into the 
counter. 
The 6O'cycle pe r  second frequency is shaped and counted 
This particular time interval 
- 
The counter section consists of four decade counters with binary coded 
decimal outputs as shown in Figure 3. These outputs are t ransferred into a 
. 
c 
storage section with each time-reference pulse. The information in this section 
is displayed and also fed to a digital-to-analog converter for a one-time inter- 
val ( 0 . 6  second). The information in the storage section will  change only if 
the rate of rotation of the encoder shaft changes. Therefore,  the display and 
the analog outputs will  indicate any rate of change in the linear motion. 
The analog section is a resistor ladder network designed to have an 
output of approximately 2 . 5  millivolts for each 0.0025 meter  (0.  i in. ) per 
minute or  0. 025 meter  ( 1 . 0  in. ) per minute of linear motion. Either output 
may be selected with a sensitivity switch. 
change in linear motion. The display wil l  be noted and the analog recorder  
set to zero. Then, any change from the noted display wi l l  be indicated on the 
analog recording. However, if no record is desired, the visual display wi l l  
indicate in inches per  minute to 0 .0025  meter ( 0 . 1  in. ) per minute the rate 
of linear travel of the material being checked. 
This section indicates only the 
George C. Marshall Space Flight Center, 
National Aeronautics and Space Administration, 
Huntsville, Alabama, June 9, 1967. 
7 
APPROVAL TM X-53615 
SLOW SPEED TACHOMETER FOR MEASURING 
WELD WIRE AND CARRIAGE FEEDS 
By Experimental Electronic Branch 
The information in this report  has  been reviewed for  security classifi- 
cation. Review of any information concerning Department of Defense o r  Atomic 
Energy Commission programs has been made by the MSFC Security Classifica- 
tion Officer. This report ,  in its entirety, has been determined to be unclassi- 
fied. 
This report  has also be reviewed and approved for technical accuracy. 
Chief, Experimental Electronic Development Branch 
C ef, Manufacturing Research and Technology Division Y 
WERNER R: KUERS / 
Director,  Manufacturing Engineering Laboratory 
8 
DISTRIBUTION 
INTERNAL 
R-ME-DIR 
Mr. Kuers 
Dr. Siebel 
Mr  . Wuensc her  
R-ME-A 
Mr. Nowak 
Mr. Crumpton 
Mr. Maurer 
Mr. Berge 
R-ME-D 
Mr Eisenhardt 
Mr . Weckwarth 
R-ME-DF 
Mr. Diamond 
Mr. Marchant 
Mr. Craig 
R-ME-DP 
M r  Sharpe 
R-ME-I 
Mr. Swanson 
R-ME-M 
Mr. O r r  
Mr. Williams 
Mr. Holland (15) 
R-ME-ME 
Mr. Bennight 
Mr. Rasquin 
Mr. Smith (6) 
Mr Avery 
Mr.  Loyd 
R- ME- MM 
Mr. Wilson 
R-ME-MW 
Mr. Pa rks  
Mr. Hoppes 
Mr. Poorman 
Mr. Hasemeyer 
Mr. McCampbell 
R-ME-P 
Mr. Potter 
R-ME-PF 
Mr. Knipp 
R-ME-PM 
Mr. Matthews 
Mr. Neisler 
R-ME-RE 
Mr. Moore ( 6 )  
R-P& VE-DIR 
Dr. Lucas 
R-P&VE-M 
Mr. Kingsbury 
MS- T 
Mr. Bullete (25) 
MS-IP 
MS-H 
MS-IL (8) 
9 
DISTRIBUTION (Concluded) 
INTERNAL (Concluded) 
cc-P 
I-RM-M 
DIR 
DEP-T 
EXTERNAL 
Scientific and Technical Information 
P. 0. Box 33 
College Park,  Maryland 
Attn: NASA Representative (S-AK/RKT) 
Facility (25) 
Flight Acceleration Branch 
Crew System Division 
Manned Spacecraft Center 
Houston, Texas 77058 
At tn :  M r .  E. J. Wilkerson (12) 
MSFC Resident Office (MSC-RL) 
Bldg 2 
Manned Spacecraft Center 
Houston, Texas 77058 (12) 
10 
